Male infertility has traditionally been the province of the urologist, though he has been conscious of his inadequacy in dealing with a large proportion of the cases which come his way. True, a history and physical examination suffices to detect obvious disorders of endocrinology, genetic defects such as Klinefelter's syndrome, the scars of previous surgery in the groin, a hernia, varicocele, or an undescended testis, which may well give a diagnosis or suggest a remedy. But there remain many patients for whom little can be done. The significance of agglutination of spermatozoa on the slide has been disputed, and its relationship to circulating plasma anti-sperm antibodies has been obscure. The place of testicular biopsy is also unclear: many authorities feel that it offers little to the patient with infertility, whilst others use it as a regular part of the diagnostic investigation.
In the past we generally explored the testis when it felt normal and there was total aspermia, in the hope of finding a block in the vasoepididymal junction for which epididymovasostomy might prove useful; but if the testis was soft and small, it seemed pointless to subject it to biopsy since there was nothing one could do to improve matters, whatever might be found on histological examination. Vitamin and endocrine therapy for the oligospermic man who had no obvious surgical problem such as a varicocele seemed arbitrary and unsatisfactory. It was against this background that we set out to review our practice, with particular reference to the role of immunity to sperm in husband or wife.
Not every patient was put through the complete gamut of investigations: each was treated on his merits, and when there seemed no justification for a testicular biopsy or a vasogram this was omitted. We here report the preliminary findings of a study on 117 men investigated with their wives, the results of which have already caused us to revise some of our previous views. All patients had been referred by their general practitioners or the department of gynmcology with the complaint of infertility.
Investigations
(1) In the preliminary history and examination special attention was given to the presence of features of genetic or endocrine disease, hydro- (2) Two semen analyses were performed on semen collected by masturbation into a sterile polyethylene container and examined within an hour of ejaculation. Semen volume was measured in a siliconized graduated conical tube. Sperm density was measured in the usual way with a Neubauer counting chamber (Headden 1967) . The percentage of motile and abnormal forms was noted in a sample of 200 sperms on each specimen. Plasma was obtained from husband and wife, and its content of antibodies to spermatozoa estimated by the macroagglutination test of Kibrick et al. (1952) using both tube and slide techniques.
A testicular biopsy was performed in general on outpatients under general anmsthesia. A 0.5 cm incision was carried down to the tunica albuginea which was incised to allow tubules to emerge and 2-3 mm of these were excised with sharp scissors. The nick in the tunica was then closed with one suture of 4/0 catgut, and the skin with a second catgut suture. The tissue was put into Bouin's solution, fixed, embedded in paraffin, cut, sectioned, and stained with haematoxylin and eosin. These testicular biopsies were all examined by the same observer (PL) and were found to fall into one of the following four categories:
Type 1, normal testis ( Fig IA) . Type 2, germinal cell aplasia ( Fig IB) : Here there is a complete loss of germ cell precursors in the testicular tubules which are lined only by Sertoli's cells. In some cases the tubules show hyalinization of the basement membrane. There is some increase in interstitital fibrous tissue. Leydig cells are present only in normal numbers. Type 3, germinal cell arrest (Fig lc) : The appearances here are similar to those seen in germinal cell aplasia, but scattered among the Sertoli's cells are surviving spermatogonia, though no later forms. In some cases a single biopsy will show transitional forms between germinal cell arrest and germinal cell aplasia. Type 4, 'sloughing effect' (Fig ID) : Here there is loss of the normal orderly progression from spermatogonia to spermatozoa in the testicular tubules. Germ cells are arranged in disorderly fashion with apparent premature shedding of immature forms into the lumen. This gives the impression that the lumen is blocked by a jumble of cells of varying maturation. Leydig cells are present in normal numbers. There is no definite evidence to suggest a transition from either germinal arrest or aplasia to sloughing in the biopsies examined, but this cannot be ruled out.
(3) A diagnosis of a block in the epididymis or vas was at first made by injecting saline up the vas towards the urethra, and by finding inspissated spermatozoa in the distended tubules of the epididymis. We now prefer to obtain radiological evidence of the patency of the vas by vasography and epididymography. Under general anesthesia the vas is exposed through a scrotal approach, and a short incision made along the length of the vas to expose its lumen, into which is slid a fine polyethylene cannula; 1-2 ml sodium diatrizoate is then injected towards the urethra and 0.5-1 ml towards the epididymis. This displays the vas, shows egress of dye at the ejaculatory duct, fills the seminal vesicle, and also the epididymis. By this means a gross obstruction between vas and epididymis may be detected. This technique does not, of course, demonstrate the vasa efferentia testis, so that a block at this level could still escape diagnosis.
(4) Blood ABO grouping and secretor status were determined in all patients and their wives (Allan 1953).
Results
The results in terms of diagnosis of 117 men were as follows:
(1) Genetic/endocrine disorders (2 cases: 1.7%): Two men were found to have Klinefelter's syndrome.
(2) Local surgical conditions associated with infertility (7 cases: 6 %): Three of these had a varicocele associated with oligospermia. One had bilateral undescended testes with severe oligospermia, and 4 others had previously undergone orchidopexy. Three had retrograde ejaculation, the sperm being recoverable from their urine. Two of these had never ejaculated, and presumably had a congenital defect of the internal sphincter at the neck of the bladder. The third had undergone endoscopic resection of the bladder neck for neurogenic retention of urine. Surgical removal of a benign tumour from the spinal cord had led to a neurogenic bladder.
(3) Infertile men with apparently normal semen (36 cases: 30.8 %): These men had a sperm density above 20 million per ml with normal volumes, morphology and motility. In 9 we found a strongly positive Kibrick's macroagglutination test in their plasma, but when this was found we always noted head-to-head agglutination in the counting chamber. Similar agglutinating antibodies were found in 5 of their wives. The cause of infertility remains obscure in the other three-quarters of this group. A negative reaction to Kibrick's antigen does not exclude other immunological reactions and it is also possible that their wives may have had other causes for infertility which escaped the routine gynmcological investigations which all underwent.
(4) Aspermia (22 men: 18.8 %): In 8 of these there was an obvious explanation for this; 2 patients had Klinefelter's syndrome, 3 had retrograde ejaculation, and 3 had mechanical obstruction to the egress of sperm. One had a blockage at the junction of the upper and middle third of the epididymis; one had a series of obstructions along the more distal part of the vas deferens, and one had previously suffered from tuberculosis which had destroyed both seminal vesicles and blocked both ejaculatory ducts. There were therefore 14 men without an obvious cause for aspermia. Testicular biopsy was performed on all of these, and a vasogram was performed in 5 which excluded a mechanical obstruction as far as the epididymis. Of these 14 cases 1 had germinal cell aplasia, 1 had arrest, and in 1 normal testicular tissue was found. In the remainder the sloughing effect was seen.
(5) Oligospermia (60 cases: 51.3 Y): These men had a sperm density of less than 20 million/ml in two specimens. In 4 there was a fairly obvious cause for this oligospermia: 3 had a varicocele and 1 had uncorrected cryptorchidism. Four others had previously undergone orchidopexy. Testicular biopsies were performed in 21 of these cases which showed the sloughing effect in 10 specimens, germinal cell arrest in 3 and aplasia in 8.
Treatment
It was against this background that we attempted to treat these patients. We did not offer any treatment to the 2 men with Klinefelter's syndrome.
The 3 men with varicocele had the surplus veins ligated. At the time of this report their oligospermic picture had not improved, though insufficient time has so far elapsed to allow any conclusions to be drawn. The cryptorchid had both testicles fixed in the scrotum, but his oligospermic picture did not improve.
The 3 men who had retrograde ejaculation were managed according to a method practised by W Yeates (1972, personal communication), i.e. spermatozoa were recovered from the urine voided immediately after ejaculation. The urine 9 375 10 376
Proc. roy. Soc. Med. Volume 66 April1973 was made alkaline by administration of bicarbonate the previous night; it was collected after ejaculation in a sterile glass jar containing 10 ml phosphate buffered saline at pH 7.2 and centrifuged at 500 rev/min for 30 min at 37.5°C. The sediment was resuspended in the same buffered saline and normal motile spermatozoa were found to be present. This was then injected into the cervix of 2 of the patients' wives. The third patient does not yet wish to start his family. Of the 3 patients with mechanical blockage, we carried out epididymovasostomy by Hanley's technique in the one patient who had a block in the middle third of the epididymis, but it was not feasible in the patient with multiple strictures in the vasa, or in the tuberculous patient with destroyed vesicles and ejaculatory apparatus. So far sperm have not been found in the semen of the patient who underwent epididymovasostomy.
This left the problem of what should be done with the men who had aspermia or oligospermia. At the outset of this study we had little idea of the prognostic significance of the different types of testicular pathology which we had encountered. Many forms of medication have been described in the treatment of infertility, but before considering the effect of any method of treatment, it was necessary to use a control. We felt it was hardly justified to give these patients a dummy tablet, but we thought it reasonable to use vitamin B12 which has in the past been a recommended therapy. We felt that this would serve as a preliminary control for other forms of treatment. Vitamin B12: Sixteen men were given 100 ,ug injections of cyanocobalamin at weekly intervals for six weeks. During this period one patient showed an improvement in his sperm density from 1.0 million to 10 million/ml. It is possible that this man had a true vitamin deficiency, but it seems more likely that this result merely reflects the spontaneous variation in sperm density sometimes seen in some individuals. Androgens: In the past many workers have used testosterone derivatives in the hope that they would increase the production of sperm in the oligospermic male. We chose fluoxymesterone (9a-fluoro-1 lI-hydroxy-17a-methyltestosterone), which is orally absorbed, and treated 29 oligospermic men with 5 mg daily for four weeks. Of the aspermic men in this category only 8 had undergone vasography to rule out a block in the seminal tract.
We found three patterns of response (Table 1 ). In 9 cases there was no change. In 6 men fluoxymesterone appeared to cause a deterioration in the semen, though in only one of these was the deterioration of any consequence; his count fell from 13 to 2.5 million, but has since recovered. In 14 cases there was an improvement in sperm density. In all cases there was an improvement in sperm motility (Fig 2) . Where the sperm density was very low (under 10 million/ml) only 2 of the 10 patients showed useful improvement. Clomiphene: Clomiphene citrate (2-[p-(2-chloro-1,2 diphenylvinyl)phenoxy]triethylamine dihydrogen citrate) is related to chlorotrianisene and to other cestrogenic compounds. It has been used extensively in women to induce ovulation. We (Table 2) . There was no significant alteration in sperm density in 8 cases; 2 showed a transient improvement which then fell away; in 11 men the improvement was sustained (Fig 3) ; but in 4 men there was a deterioration in \ the semen count. There were 4 aspermic men in 10 this group in whom a block to the vas had not m been excluded by vasography.
The relationship of the histological pattern tothe response we observed with fluoxymesterone / and to clomiphene was not clear cut. 5) ; similarly with clomiphene the response was equally unpredictable, i.e. 2 showed improvement and 2 a deterioration. Those with aspermia were.unaffected by therapy; they may well have 20 / /had a coexistent block, for vasography had not 7 been performed in all of them and in any case it could not rule out blockage at the level of the vasa efferentia. Antibodies: Rumke (1959) found that less than 1 % of normally fertile men or women had ui ? plasma sperm-agglutinating antibodies. In our 0 o group of 117 infertile men, whatever the cause for 0 2 4 8 their infertility, there was a much higher incidence WE E K S of sperm-agglutinating antibodies; this was also Fig 3 Improvement in cases given clomiphene true of their wives (Table 3) .
Proc. roy. Soc. Med. Volume 66 April1973 12 Alternative Methods ofTreatment The persistently oligospermic man, or the patient whose sperm density improves only marginally, may be helped by artificial insemination of centrifuged semen, or by pooling concentrated sperm.
In men with anti-sperm antibodies in their plasma responsible for the autoagglutination of sperm on the slide, it is possible to wash the plasma antibodies off these spermatozoa under aseptic conditions, then centrifuge them, and so arrive at a concentrated specimen of semen which may then be injected directly into the cervix. This has so far been carried out in 12 cases. Three pregnancies have been achieved to date.
Finally, in 15 cases with a positive Kibrick's reaction in the wife's plasma, we have given the wife a small dose of prednisone over the period of artificial insemination with washed spermatozoa. This has been done in 5 cases and to date has achieved one pregnancy.
Discussion
This study has taught the authors certain lessons:
(1) the deployment of methods of investigation which are currently available allows us to recognize hopelessly destroyed testicular tubules;
(2) we can improve our diagnosis of a mechanical block in the seminal passages by radiographic means; (3) if an oligospermic male has a testicular biopsy which shows the 'sloughing' effect, even if we still lack understanding of its basic pathology, nevertheless many of these testes will respond to either clomiphene or fluoxymesterone; (4) development ofcurrent techniques ofsperm concentration and artificial insemination using the husband's semen enable us to make use even of oligospermic semen; (5) appropriate measures may allow immunological barriers to be overcome.
Some Urological Aspects of Renal Transplantation by A M I Paris MB FRCS (The London Hospital Medical College, London El)
Some of the most important surgical problems of renal transplantation involve the urinary system. They arise during the preparation of the patient, the operation or the postoperative period. From September 1969 to May 1972 42 kidneys were transplanted in 38 patients, 4 of whom were having a second transplant. Only cadaveric donor kidneys were used. Twenty-seven of these patients (71 %) are still alive and 22 (58 %) have successfully functioning grafts. Four have had their grafts removed and are being hemodialysed whilst awaiting another; the kidney of one patient excretes large volumes of urine but has a low clearance rate and he is awaiting a further transplant.
Patients are accepted for treatment of end-stage renal disease after joint discussion between urologists and nephrologists on the general principle that all those accepted for treatment will be offered transplantation but that some will decide to continue permanently on home dialysis. Whenever possible patients have been trained for home dialysis even though the intention has been to offer them a kidney when one is available. During the initial period the urinary system is fully investigated to detect those patients in whom smouldering pyelonephritis, residual urine, outflow obstruction or ureteric reflux would form a threat of subsequent infection. All patients, therefore, have a micturating cystogram. In 53 such patients the cystogram showed unilateral reflux in 6 (11 %), and bilateral reflux in 3. Three patients had bladder neck obstruction. In all cases showing reflux nephroureterectomy was performed whilst bladder neck obstruction was treated by Y-V plasty in 2 and transurethral resection in one.
When indicated it has been our practice, if possible, to perform bilateral nephrectomy well before transplantation. Chronically infected polycystic kidneys and kidneys in patients with reflux or hypertension were always removed and, in addition, we have generally regarded scarred endstage kidneys as being possible sources of infection and have preferred to remove them. This policy is currently under review. One of our patients was found to have bilateral renal carcinomata instead of the congenital polycystic kidneys which had been expected.
At first we performed bilateral nephrectomy through a transperitoneal approach using a single transverse upper abdominal incision, but we found that the lateral limits of these wounds often
